Asgreater numbers of theelderly use health services, and ashealth care costs climb, effective financial tracking is essential. Cost management in health care can benefit if costs are linked to the care activities where they are incurred. Activity-based costing (ABC) provides a useful approach.
I n Canada, spending on health care has come under increased scrutiny. In times of fiscal restraint, pressure to effectively manage costs is constant. Recent federal fiscal reforms include reductions in transfer payments for health care, placing an increasing responsibility for these costs under provincial jurisdiction. Direct provincial funds contributed 39.5 percent of total health care funding in 1980, and federal financing assumed 32.8 percent. By 1993, these figures had evolved to 46.5 percent provincial and 23.5 percent federal (federal contributions including transfers).' Funding for health care now amounts to more than one-third of provincial expenditures. A significant proportion of these funds is allocated to provide care in the long term care (LTC) sector. Recent experience gives rise to greater concern. Between 1980 and 1995, Ontario residential and community LTC expenditures have increased more than 400 percent (from $426 million to $2.14 billionj.? This experience is not limited to Ontario as other provinces are also faced with increasing health care expenditures. ' Most Canadian governments are making efforts to control rising costs in all sectors, including LTC. With limits placed on government spending, responses to changing client needs will have to be accomplished through redirection of existing resources." Early initiatives to control swelling budgets have focused on global cost reductions. Internal cost control measures have also been initiated. In the health care sector, the ability of cost accounting to act as a control mechanism depends upon how precisely the financial data relate to the clinical work. 5 The literature suggests that internal cost control can come from managing cost drivers.Y'' Cost drivers are factors thought to have a strong relationship with actual costs. 7 ,8 In health settings, researchers have established associations between care costs and broad diagnostic groupings.v'" Diagnoses and measures of health status have been used as cost drivers in the development of case-mix funding formulas.P''? Drivers of care costs in LTC are somewhat different from those in an acute care setting. For example, the presence of expensive technologies is less common in LTC, while nursing care and geriatric pharmacy are significant cost items.
Hospitals currently support a detailed cost accounting system. Hospital cost information is available in conjunction with diagnoses and procedure-based resource intensity weights (RIWs). Researchers and administrators have failed to develop and implement a similar initiative for LTC. Residents of long term or continuing care are not easily classed by a one-dimensional diagnosis. Lacking the required information for a more exact approach, funding for LTC facilities and services in Canada is based on average per diem rates, historical global budgets, or case-mix classification based on broad diagnoses and care requirements. 10, 13 An assessment of costs in LTC must be linked to resident care planning, care activities and resource requirements. The ability to assess what care-related activities account for the costs does not currently exist. To be used to improve the effectiveness of care, costs must be assessed through the activities where they are incurred.
We can understand care costs through activity-based costing (ABC). The approach defines costs in terms of an organization's processes or acti vities.I" In this way, resources are attributed to the care provided, and cost management is aligned with outputs and outcomes rather than with management structure. The method evolved in the manufacturing industry and is applicable as a method of accurate case and episode costing. ABC is useful because it models the flow of resources in the care process. 15 Traditional cost accounting techniques allocate costs to all units based on an average unit cost.!" Although the average cost method provides acceptable product costs in general, it often fails to provide accurate costs on individual products.l? The resulting allocation is often not reflective of the degree to which a given unit actually uses the resources." With average cost methods, total costs vary with volume only. An example for LTC is seen in the per diem funding schedule used in many provinces. The per diem rates provide an average cost for resident care and cannot distinguish whether any residents cost more to care for than others. In a health care context, ABC systems focus on care activities to measure each individual resident's consumption of resources. The ABC allocation results in costs that vary with the health status of residents, and not only with the total number of residents.
A cost system's summary indicators must address the goals of care and funding for health services. If the care of residents is individually determined, then the costing system must be able to allocate costs on a resident-specific basis. ABC accomplishes this to the extent that accurate information is available with respect to staff utilization. The best measure of staff activity can be obtained through a time-study analysis. By assessing costrelated practice patterns, time-study data provide the best assessment of variable care costs. This data also provide key information for determining individual case-mix index or RIW. Prospective payment based on case mix is believed to provide a reimbursement mechanism that reflects the needs of residents rather than facility characteristics.P'l?
Cost analyses in health care are typically restricted to assessing costs, often without explicit consideration of outcomes or benefits. When outcomes are examined, we are able to consider cost-minimization, cost-benefit and cost-effectiveness analyses. Cost-minimization analyses assume that all outcomes of treatment are of equal value. Cost-benefit analyses are rare in health care as they require the difficult step of placing a dollar value on health-related outcomes. A review of health care cost-effectiveness literature notes a lack of quality research on the topic, with many studies examining costs as charges and only rarely considering marginal costs.l? In health care, marginal costs can be expressed either in terms of severity of illness or in terms of the associated care intensity required. Both require patient-specific information, which ABC is able to determine. Health care providers in the United States, including those operating under managed care and capitation arrangements, are beginning to WINTER 1998, VOL. 11, NO.4 recognize and implement this strategy.V' The application and research of ABC in Canada, the United States and the United Kingdom have provided examples of its utility in diverse care settings. 22 -26 The purpose of applying ABC is to depict and assess costs accurately by aligning them with care-related activities. This article presents the development and application of an ABC model in residential and community LTC settings.
Data Sources, Setting and Participants
For the study analyses reported here, cost data were obtained from two LTC settings. Costs are summarized for a residential care facility (RF, i.e., home for the aged) and a supportive housing (SH) apartment complex. The two settings are operated by Copernicus Lodge in Toronto, Ontario. Copernicus Lodge RF is an accredited non-profit care setting providing both residential and extended care services. The SH apartment complex provides homemaking services, personal support and care, and coordinates these with home care nursing.
Random samples of 80 and 76 residents were selected from the RF and SH settings respectively. These were chosen from the resident population in the facility setting (101 beds; two short stay beds were excluded), and apartment residences (119 dwellings). Representativeness of the populations was assessed through demographic and broad categories of care intensity. Table 1 shows sample and population distributions. Broad care categories for the RF setting were suggested by the facility head nurse and are used to compare the selected residents to the full population. A number of residents in the SH setting do not need or make use of formal care services. For this setting, representativeness of the sample is assessed through dichotomous variables, one indicating receipt of personal care services and another indicating gender. Statistical (chi-square) tests were computed and no significant differences were found. Total costs are compiled for each of the home for the aged and SH settings using an activity-based cost methodology. Costs incurred in the operation of the facility are those that are classified within provincial ministry of health guidelines for LTC and home care services. Financial data were calculated from annual expense reports for each care setting.
The Application of ABC
The implementation of ABC is presented in two stages: (1) the conceptual approach and (2) the statistical results. The former The second step is to use the diagram to identify a distinct list of care tasks involved in the care of a resident. These care tasks identify cost items on the financial balance sheets. Cost items are typically grouped within functional cost centres such as staff, supplies or environmental operating expenses.F While a standard grouping of costs is appropriate for government reporting purposes, it is up to each care setting to defme its own cost centres. Location of activity and proximity to residents can be instrumental in determining cost centres. For example, administration, housekeeping and distinct nursing units (e.g., palliative, chronic) should each be allocated to separate cost centres.
The third stage categorizes cost items within cost centres. This stage requires considerable attention as it supports the assessment of costs at the patient level. In cost accounting, incurred costs can be described under two dimensions. Costs are commonly distinguished as direct or indirect, and fixed or variables costs. 28 . 30 Direct costs are incurred through activities that involve resident contact. Indirect costs support the care process, but are incurred through activities that occur away from the Methods Resident costs are associated with one of the four cost categories. Fixed expenses can be attributed equally among the resident population as these are required for the initial operation of the facility. Direct variable costs must be attributed to individuals in proportion to their use of care services. This approach is necessary as individual use will vary depending on 3. Variable indirect costs are sensitive to residents' health status in that they are incurred in providing care that is dependent on the average case mix or care intensity of the facility or agency. Specialized nursing and recreational programming equipment are examples of cost items that are dependent upon the functional capabilities of residents. Though these are often averaged among all residents, the costs are attributable only to participating residents.
4.
Variable direct costs are those incurred through personal care of the resident. Nursing and health aide salaries make up the most significant component of this category.
Costs incurred in the direct care of residents are defined in accordance with the care provided for under the provincial ministry of health guidelines for LTC and home care services. Table 3 presents the cost items from both settings and their distribution among the four cost categories.
Assessing costs under each of the two dimensions creates four categories of cost items: 2. Fixed direct costs are sensitive to occupancy but not to individual health status. Raw food expenses are an example of these costs. The process of applying ABC to health settings can be relatively simple. A three-stage approach can be used to implement ABC. The first stage requires developing a health care activity map where patient care is broken down into a network of activities and recorded in a care activity map.l" Figure I Expenses that drive the direct variable costs include salaries and benefits for registered nurses (RNs), registered practical nurses (RPNs), therapists (e.g., occupational therapy, physiotherapy, etc.), resident activities staff and medical supplies. Although they are somewhat related to care activity, indirect and fixed cost components of housekeeping staff and supplies, medical supplies, administrative staff (e.g., Director of Nursing), durable medical equipment, and laundry and linen supplies are typically not included as variable costs. It is worth noting that not all of the variability of special nursing costs can be captured in the variation in nursing time. Fixed and indirect cost factors cause the direct variable cost category to be generally more costly than estimates based on staff time alone. A resident requiring specialized care might also require use of specialized equipment. However, it is expected that these costs are reasonably reflected by the residents' use of staff time.'! The assumption is that a resident receiving specialized care will use a proportion of the equipment resource that is approximately equal to their relative use of specialized staff time. To the extent that this is not true, the costs depicted in nursing-based cost analysis are a less precise measure.
The total daily cost per resident was calculated for each setting. Cost items were taken from the annual expense reports. Costs were allocated to each category using the ABC framework. A nursing cost approach, calculated as total wage-weighted care time, was used to determine direct variable resource use in this study. A time study methodology was employed to assess patient-specific care time.
Time was determined as the sum of hours spent by staff in care activities for each study participant. Care activity and the time consumed during one week in the home for the aged, and for one month in the SH, were used in this analysis. Other studies of care costs have gathered staff activity and time data for 24 hours in nursing homeslO,ll and six days in home care.J? Care costs were calculated as the sum of hours spent by each staff member with each resident, multiplied by the average wage for the staffing category. The wage for each category was determined as an average hourly cost. Wages were assessed as follows:
• Health Care Aides $11. 15 (RF) and $11.12 (SH); • Registered Nurses $20.31; and • Registered Practical Nurses $16.01. Salaries were not available for home care nurses, so the Copernicus nursing rate was applied. The nursing cost approach has been tested and determined to be relatively insensitive to the weighting scheme applied. 32 ,33 
Results
Total costs were calculated using expenditures reported on annual balance sheets. Expenses for each setting were categorized using the ABC framework. The total daily costs of care in the RF, including all government-supported living expenses, are $93.40. Fixed indirect expenses account for $28.25 of the total. Fixed direct costs amount to $41.96, while variable indirect costs account for only an average of $1.61 per day. A significant proportion (23 percent) of RF costs are attributable to direct variable care costs. Expenses in this category amount to $21.57 per resident day. SH daily service costs amount to $34.45. Of this total, an average of $4.89 is attributable to costs for care activities involving resident contact. Variable indirect costs amount to $3.43, and fixed indirect costs amount to an average of $25.27 in this setting. Table 4 depicts the categorized costs and setting totals.
These results summarize the costs for each category of care activity. The added value of ABC becomes apparent when we begin to assess the factors driving total costs. Expenses associated with direct resident contact and those associated with fixed facility characteristics are reported separately. Cost studies that consider individual health status through RIWs or similar assessments typically report costs separately for fixed and variable costs. Results for each cost centre and both care settings are depicted in 
Analyses
Assessing resident-specific cost information made available through time-study data provides a new opportunity for cost analyses. An example of the added value is demonstrated by considering the significant variance in nursing cost between individuals. Daily costs for direct care in the residential facility range from $4.45 to $47.44 per resident. The equivalent range for SH tenants is $0.06 through $33.56 per day. Nursing costs account for one-third of the total expenses of the RF facility, emphasizing the importance of direct measurement of staff activity for projecting the costs of providing care for residents. Without associating costs with health status, average costs would be the only source of information. Results shown in table 4 indicate that direct variable costs account for nearly 25 percent of total costs in the residential facility. Under an average cost approach, this proportion of costs would be misallocated and, hence, misunderstood.
The precision of the nursing cost approach is evaluated in two ways: first, by assessing the proportion of total costs that can be accounted for, and then by assessing the proportion of staff time tracked in the study. Total nursing costs were calculated from the time tracking forms and hourly wage rates. The nursing cost calculation was compared to the total labour costs reported in the year-end financial statements. The calculation accounts for nearly 50 percent of all direct care staff costs in the RF setting and 85 percent of the SH care staff costs. While the former percentage may appear low, two sources account for much of the difference. The costs of housekeeping staff who are responsible for cleaning residents' rooms were not included in the time-study results. This category of staffing is still thought to be best attributed to a resident's individual health status, as their work is directly affected by such features as continence. Secondly, fulltime RN staff are present at all times in the RF setting, while nursing in the SH apartments is provided by visiting home care nurses. Hence, RN time not spent with residents is included in the RF facility costs but not in the SH costs. Additionally, employee benefit costs, which amount to 14 percent of total employee expenses, were not included in the nursing cost calculation. The omission of benefits would have a larger impact on RF costs because there are more full-time staff in the facility and because the facility includes RNs who have more costly benefits.
To further evaluate the suitability of the nursing cost approach, full-time equivalencies (FTEs) were calculated for all staff categories and compared to staffing levels. Data used in the time study accounted for over 80 percent of health aide time in both settings. Thirty-two percent of RF nursing time had been consumed in direct contact with residents. These percentages are consistent with other studies of staff time in nursing homes.P SH costs are mostly incurred through activities performed by health aides. Hence, SH costs and staff time (PTE) results are nearly equal. In the RF setting, nursing staff activities contribute to total care costs, but nurses spend less time than health aides in activities involving direct resident contact. When the time-study data are combined with wage rates for both types of staff, the proportion of costs accounted for falls roughly half way between the amount of time accounted for in each staff category. As nursing time was only tracked for direct resident contact, the results indicate that a substantial proportion of nursing time is required for indirect care activities such as care planning, charting, staff meetings and administrative tasks. These costs are assumed to be applicable to all residents and can be attributed equally to all residents.
The ABC results provide an opportunity to compare costs between RF and SH settings. The largest proportion of the depicted cost differences is attributable to costs associated with fixed direct and overhead medical supplies. We can calculate average individual costs from the results of table 4. There is a $41 difference in per diem fixed direct costs and more than a $15 difference in average daily direct variable costs between the RF and SH facilities. Total costs in the RF and SH settings amount to $93 and $34 per resident, per day. These are equivalent to annual costs of $34,090 and $12,900. The government's share of daily costs is $45 and $7 respectively in the RF and SH dwellings.
Despite the differences in costs, some residents in the facility are receiving less direct care than SH residents. The results indicate that caring for individuals in the lower-cost facility may offer savings for provincial health care expenditures. This finding agrees with others who have found preliminary indications for potential cost savings of community-based services.Pv" Before asserting this possibility, one must consider that nursing costs are linked to health status and may not be subject to similar reductions. It may be that direct care staff time and costs for the health and personal care of an individual will be the same, regardless of where they reside. In this case, the only available savings will be from savings in fixed categories of cost. Although previous studies have shown informal costs can be substantial.r' no assessment has been made here to include informal costs. The summary costs reported here represent only the formal care costs incurred in each setting.
Particularly useful to all stakeholders is an analysis of costs by current funding allocation and funding source. Government and personal financing of LTC is provided' as a per diem allowance: the amount required to care for one resident, for one day. The per diem paid to residential care facilities is calculated in three parts: (1) cost of nursing and personal care; (2) Almost all study participants live in shared rooms, suggesting that residents are typically contributing nearly $10 (or 20 percent) toward their health and personal care costs. While some SH residents receive financial assistance from government or agency funds, their average monthly unit rental costs are in the range of $700 per month. This calculation is based on the average daily expenses for building maintenance, utilities and administration.
Discussion
Resident care costs have been presented for each setting using an application of activity-based cost management. The intention of reporting financial summaries is to understand how costs are incurred, and to decide upon cost drivers. This is necessary to enable appropriate and effective allocation of resources to individual resident care. To effectively target cost drivers, links between the costs and process of care are needed. Allocating costs by activity-based cost categories allows the required financial assessment of resource use to be linked with the activities that consume resources. ABC ensures that cost items are correctly allocated to categories (as in table 3). Accounting for care activities also enables comparisons of costs to be made among cost centres and between settings. With a meaningful cost system in place, facility administrators can better identify functional areas for cost improvements.
Two requirements of a costing system are that it provide an accurate assessment of care costs and that it support management decisions. Administrators and funding agencies require information about what costs are incurred through which care activities. ABC provides reliable and appropriate results for this purpose. Widespread use of consistent and reliable cost information can be used to set benchmarks and for best practices management in LTC.
Most stakeholders (administrators, funding agencies, researchers) agree that a more appropriate funding model for LTC is needed. Prospective case-mix and individually based funding have been suggested as alternatives. Both require an understanding of the relationship between resident health status and care costs. The desired funding formula relies on health status assessment as an indicator of necessary care activity, resource use and costs. The payment mechanism suggests that individuals encountering similar health care and support needs should require a similar amount for care costs and should be funded at the same level of government support. ABC allows us to distinguish between resident-specific costs, because it collects data based on activities for individual resident care. The public sector responsibility for support could hence be linked directly to health care needs and care activity. This is suggested as an equitable funding model that can provide an efficient allocation of health resources.
Evaluating the cost-effectiveness of care is an equally important task. Marginal costs have been suggested as the preferred measurement for cost-effectiveness comparisons.P' Marginal costs provide a key factor in understanding the cost differences between facilities, and determining the point (assessed as a particular health state) at which community-based care may become more costly. To assess marginal costs in LTC, it is necessary to know the costs of caring for an individual with a particular health status. Marginal costs are calculated by dividing the total facility costs in each category by a denominator. Average costing assumes that the denominator for marginal costs will be the same for all categories of care and does not account for the fact that the cost of caring for an additional person depends on the health status of that individual. However, this is not a precise methodology, because marginal costs are different for each of the cost categories. For example, marginal fixed costs are associated with location and type of residence, while marginal variable costs are largely dependent upon health status. Hence, appropriate consideration of individual health care resources must be assessed. ABC is superior to average cost methods, because it enables a distinct assessment of the marginal costs for each cost category.
A question associated with cost-effectiveness asks whether costs are driven more by facility characteristics than by care needs. After accounting for accommodation expenses, evidence presented here suggests the SH apartment may provide a less expensive care option for residents who can be cared for adequately in this setting. Caution must be exercised in interpreting this broad assertion. Informal care support through family and friends may account for a substantial proportion of direct variable care expenses. If this is true, social costs may even render community care a more expensive alternative. Without a reliable measurement of the latter category, reported differences between settings can only be relied upon for fixed cost categories.
Targeting areas for cost improvement, through benchmarking or other means, requires the ability to isolate direct care costs from administrative or facility characteristics. Developing meaningful WINTER 1998, YOLo 11, NO.4 e HIYER 1998, YOLo 11, NO.4 indicators of financial performance is facilitated by ABC. An accepted example is administrative costs as a percentage of total costs. Other indicators such as a ratio of total direct care costs to indirect care costs would be possible.
Financial indicators are needed for use in conjunction with clinical, process and outcome indicators. The process of allocating costs based on a care activity map (see figure 1) helps to link process (activities) of care with clinical (health status) assessment and resident outcomes. Management can better understand the relationships between costs, clinical health status and outcomes by implementing activity-based cost management and linking the cost information with health assessments and healthrelated outcome measures. With ABC, the linkage is possible at the individual level.
Conclusion
Accurate measurement and relevant summary expenses are a basic requirement of a cost system. The intention of ABC is to align cost management with the goal of understanding how costs relate to the care being provided. There is a clear advantage in having cost summaries that are linked to outcomes through care activities. The cost management system can then satisfy strategic initiatives in health care. Given that the LTC sector provides care in many different settings, a cost accounting method must also support continuity across care settings. This is accomplished by tracking activities in a consistent and detailed manner.
Evidence from this specific application suggests that ABC may provide an accurate resident-specific costing tool. It supports essential financial reporting requirements and is also suitable for relating costs to the process and outcomes of care. Clearly defined cost information is essential for benchmarking performance measures and financial indicators. The framework provides a key linkage as it bridges the gap between the acti~i ties of care professionals and the total costs of care. An essential connection between health status, outcomes and funding is hence solidified. When linked with individual health status and timestudy data, resident-specific information will facilitate the move to case-mix and individually based funding formulas.
ABC provides an intuitive approach for allocating health costs by asking the question: How much does it cost to "do what we do" in caring for patients? The process-based measurement capability of ABC has helped it to gain acceptance by nursing teams, facility managers and funding agencies. The results are easily modeled to suit performance measurement and management initiatives. ABC is recommended as a costing framework and reporting model for both facility and community-based LTC. It uniquely provides the required mechanism to align costs to individual care and outcomes, independent of the care setting.
